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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a probe and a 
cantilever which can be mass-produced, have an atom 
order fine tip shape, has less plastic deformation, and 
can be cleaned by growing a crystal consisting of a of a 
hexagonal columnar shape, and at the same time growing 
a crystal consisting of a of a hexagonal conical shape on 
that crystal. 

SOLUTION: When l n _<|_X_YG a XA1 YN (0^X, Y, X+Y^1) is 
defined as a , the surface of a probe is made of a 
material consisting of a . A sapphire substrate 1 is 
arranged in a growth oven so that the surface becomes a 
surface for growing a buffer layer 2 with a as GaN (X=1, 
Y=0). For example, the surface is subjected to nitriding 
for three minutes at 1,050°C in ammonium atmosphere 
while the pressure in the oven is 650 Torr. Then, the 
amorphous GaN buffer layer 2 with a film thickness of 20 
nm is grown at a temperature of 550°C. Then, the layer 
2 is annealed for nine minutes at 1,050°C for forming a 
single crystal, and then a GaN single crystal flat layer 



3 is grown at 1 ,020°C with a film thickness of 0.5 ^m. 
After that, a columnar part 4 or a conical part 5 is 
grown by the selective growth method. 
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3 ttB«©s^ pwsm. h >*jimmmx\$7. 

T> 

Hu3Hj?JI±t;:, i&»Sg^£&0¥&feL<««&©?lgg 

m. 

»*Atett©a**5&*iigfi©fikRjB* CC) £. V* 
(^Hfc) £ I I I %£&©{ft£B 

») T?«otsitarv/i i itfci©a^*tt. 
(figfias. v/i i itt) !)<, (1000.500) 

£.6 a , (1 0 0 0. 3 5 0 0) £ b , (1150. 
1 0 0 0) £ * c . (1 1 5 0. 4 0 0 0) MdiL 



( 2 > 4#HB¥l 1 - 2 9 5 3 2 6 

2 

2>wnM<D&.m\*iiz$>2>m.<£ti£-i?3!>r), 

mm<?>m&m (=tjim & i i i »m»©tt$&» <^;p 
*) Tibttustv/i i i jttoia^-e-tt. 

OSftfi*. V/ I I I it) 1fl, (8 0 0,1 0 0 0) 
e , ( 8 0 0 . 4 0 0 0 ) £ .& f . (9 5 0.1 0 
10 5 0) £,&g. (9 5 0, 4 5 0 0) £,&h <t Lfct 

zt&¥fmt-?zm*m6izmm<D%?mj3mwLm, h 

[fl!93©WiSBfciagi] 
[0 0 0 1] 

h y*-)\>mwgix\t7s m >mm v >*)vm$k8L\zm t^-s 
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[0 0 4 4] ^CA^&Mfflln.-.-.Ga.AKN 
12. GaN-^A 1 N± t y 

3t->U— tf*^iSiLfciftS5 1 4. 5 nm©3t*Sg» 
C©3tt4ett«4**lriE-r-SGaNK:tt»iR* 
tl^tr, ^«Sa¥aB3S*j«-r*I n.-.-.Ga.Al 
y NlC^-r-So d© I n, .„-, G a, A 1 , NCiSlAT. (B 
»*^««Stl. m^iiE?L/0^^t--2.„ f LT, d© 

w&tmmzwMztirznmz&Q. ®%\za 

©ffifBi. m?tk%i<n®%UA 1 Nfc*ttT#lf)-£#tfiS;l, 
fc»& (±§B<D©«£) lC«j^STiboitftfi2 0 0 n 

>hw.<Dytm : £mxz> &m ^ z. t e> . h > *;i^is 

It (STM) &<fSB©/ha!Yt^teffi«MtSH-5^t*» 

[0 0 4 5] Sfc, i^Lfc^tB. «#t#)!<o ( = 
I n,-,., G a, A 1 , N) TMSniDSlgJiL 

£UTt>. *B»flOM*«Tl5n5 C 1 1>^? ft. 

WfZ^-y. th*7y>. ^^th'7^X 
07S>S$1^5;i*{f§4. I nZmA-TZtz® 
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izm^&mmt lt«. i- u ^^-r >wa> 
ibizm^&mmt ltb, «a« h u *y;k*r u ^ 

hUX^ktfgtfAj&WaTife*. A 1 *agA-r-5fc«6 
[0 0 4 6] $■=>{;;, ±»Lft^jT«. «tt05fe«di* 

&. 

[0 0 4 7] ±JELfc0!IKi5UT. AAlt 

20 t©a^f.S:5M©A'>H^t77'X^M^, stfeB 
*&*£#© a j&>5&3*gS©A> Kffy/iWJ; 

£. £©J;5&#tj&©jfif-£Xfcr>iii*S ^>*;P®|R& 
©ggfftbTfflVi, tt#gK©j£®a>5. Cl©^tftra|t 

6&S&ft©A> F=£f y :/x*Jl^«fc 0 < f-5 H 

itcjcoT, ±$mmmt, xm&vhd afr^tezmM, 

30 a*?M»c®ig7f**Cli3^»*»-3fc. g^© 

tuitz* z\z\x\ afrt>t£2>¥-m.fe.mm&m^i%\z 

x*;p^S8i»3tt©x^;^ J; 0 A^ < LT* < *jjtfi 

[0048] (m2omm<DMm) g3ii 
fcij^T. 1 1 ©$fc**fc-rittt« 1 1. i2ii 

40 T?»*i|M&ft¥ffiS, 1 4ttiiMS«iT'J55. 
[0 0 4 9] ftTtli, 0 3©*>fW5-©ff|}S 

(i) ^i ommoMmtmmzVT, muzmvtzm 
f&fr*>tt2>mme>mft : £:&i8,Lfz. ^-©i^, sn©^ 

n^yy^TlZ^XS i C*ffl^fc^i. 
fil 3 (03© 13) ©lM2 5/imiLfc*i^, 
ll©*ffi©ili^. -e©ft!l©g|5e©^-ffitt, g| 
1 ©HSS©^Sg<h|^filT*-5. S« 1 t UTS i C^ffl 

^rzfztb, &m&m t?ttt>%, ¥^i¥ai3 (03 
50 ©13). stf©tt«si54 (03© 1 2) . m&omvt 
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gB5 (03©1 1) [z-D^Xit. its 

i * K-^LT»*L&. 

(2) &»«ftJi££T{£»l,fc«, l««l:*>fl//t 
-SSOWSftftCMftM (H3C15) £R*t> 
fcS i C3ffi«*l*5'rxy^>£fLT|IMsLfc. C1CD 

(3) H3K:wT.fc5fc:. iMMI¥SJ113© 

(4) 0f^©nt< xfc«jom tz. t\z «t ox. io 
© # > ? =h#£ . 

[0 0 5 0] ±EXSt«fc0fP«IUfc*>5 1 UA-*S 
TTOftmit (AFM) ft*©#fit© 

&. £4*3*1 1 iftttSBl 2 

«>. yt^n^Am<. fr-z>. #ig\zvft. j $>frizm<rzsb 

>*;pk»^ (stm) ^i?>fitth>*;pK«(R 
(sp-stm) tfflntfe. mmaaMkwaznit. 20 

[0 0 5 1] ±'&LfznM(DMmX\t. SI£t77-f 

[0 0 5 2] ±IEa-ea&-5t^5« I n, G a, A 

[0 0 5 3] 

atf*>?wx-e. jremftMMt (afmj , h> 30 
*)mmm (stm) **K>«Bh>*;wH«it (s 

P-STM) fcffltiSCtfc.traT. 

^nxfc. mw-=-yv\z&z>mmtiimmx'3bz>. 

[0 0 5 4] tot, dtl&HJj«&Wrs«fl-R^*> 
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[01] *38WK»4«fl-©*jg*«ii:fl«|fc*UfcJft« 
[0 2] zi»{t->ij3>Bt9A^*:*a*?v^^*»ri6 

ufc&o&^s^-rigiss-e&o. (a) «¥®0. 

(b) \t (a) ©A- A' SP4J-»C*W«»fffiBIT*S. 
[03] *fgHJtC^-5#>^lW\*-©^ffi;|8jg£^Lfc 

[04] A«a«jfiotttta54*±^ft«#iitoit« 

[0 5] a (= I n, Ga,A 1 ,.,-,N) a*5&-5*fift 

[##©15493] 

1 £«. 

2 A777I. 
3 

4 ft#g&, 

5 ttttffi. 
6 

8 witawBJi. 

I 0 -mity ij3>i9 Kswfcai. 

I I gttffi. 
1 2 a^gg 

1 3 lUftMmui. 
1 4 3fcK8ttJI. 

15 *>^WX-SS«C«iD^sfcje>ofi«. 



[0 3] 
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